Abstract-Every machine has a safe range of operation which includes heat emission, produced sound and vibration which an expert technician can troubleshoot most of the problems just by observing the behavior (sound, vibration, smoke, heat emission etc.) of a machine. But the complex machine operation has a hazardous environment which eventually may cause permanent health damage. Depending upon the machine's purpose burns, electric shocks and limb amputations are also possible. In case of a machine has not been maintained properly, it may malfunction and cause injury to either the operator or other personnel on the ground or in the vicinity. To reduce these problems we are developing a special type of "monitoring system" which will allow us to supervise the condition of machine in real time from a safe distance thoroughly with a full control over it.
I. INTRODUCTION
Machinery parts have its working capability limits under different circumstances and variables. To check whether the machine is working properly or reaching to its danger working state or critical state, a monitoring system is must which will help to control the machine in both safe and reliable manner. In the past it was the role of the watch keeping engineers to monitor and control the machinery parts [1] . This was achieved by periodically taking rounds around the engine room and manually inspecting the condition of the running machinery, which were a very risky job as well as unhealthy and time consuming. This research paper focuses on the machinery controlling and monitoring to operate a mechanical machine from a safe, reliable, efficient and economical manner.
II. THEORETICAL APPROACH OF MONITORING
In every machine has a safe range of frequency of vibration, temperature, humidity and sensing in which they can perform well.
i. Vibration Monitoring To determine whether a machine is working or not, it is essential to keep on an eye with the frequency of the vibration of the machine. It is to be noted that vibration generated by different component of machine maintain a certain frequency, which even don't change during transmission of vibration but the level may be changed according to the position. Moreover, the mixing of different frequencies of vibration of different components of machine does not result in any loss of information about the frequencies of specific components. Thus, that facts can be really useful to diagnose the machine. Table 1 [2] illustrates some common faults in rotating machine considering the above facts. In every machine operates under specific residual imbalance, which provides the synchronous or rotational frequency components (fr). The machinery may become unbalanced either due to manufacturing errors, mounting errors or non-uniform operating conditions. It is possible to identify the causes of the fr component to have an observation of phase difference.
ii. Smoke Sensing
The detection module basically detects changes in concentration of combustible gas and activates an audio-visual alarm. MQ-5 a solid state gas sensor which detects gas leakage. Tin-di-oxide SnO2 is known as the sensitive material of MQ-5 gas sensor [3] . It is shown that the conductivity is lower in clean air but if the targeted combustible gas exists in the environment, the sensor's conductivity increases, changes in the resistance of sensors is noticed with the concentration of combustible gases. By using a simple electronic circuit it is possible to convert the changes in resistance to change in terms of concentration of combustible gases. MQ-5 shows high sensitivity to Methane, LPG and coal gases. The sensor needs to be heated for a specific amount of time (preheat time) to function properly. For activating the sensor, it needs minimum 5volt from the power supply as input. The resistance of the sensor is given by
where Rs represents the sensor resistance, Vc is the supply voltage to load cell, VRL is the voltage across load resistance and RL is the load resistance.
iii. Temperature Sensing As a temperature sensor LM35 is highly sensible for detecting fire and room temperature, the output voltage of LM35 is linearly proportional to the Celsius (Centigrade) temperature.There is no need of external calibration or trimming for LM35 to provide typical accuracies of ±1⁄4°C at room temperature and ±3⁄4°Cover a full −55 to +150°C temperature range. The LM35 has low output impedance, linear output, and precise inherent calibration. They help interfacing to readout or control circuitry very easy. Because of drawing only 60 μA from its power supply, it has a very low self-heating value which is less significant [4] .
iv. Humidity Sensing HSM-20G is very popular humidity sensor, which is fully analog type and outputs are analog voltages rather than any digital signal. The module of HSM-20G is essential for especially those application which requires the conversion of relative humidity to standard output voltage [5] .
III. MODELING Our project is based on a few basic sensors, which will collect data accordingly, and depending on those values, we can understand the current state of machinery in real time. It is important as all the mechanical as well as electrical equipment's to have an ambient zone to work properly and efficiently with a minimal possibility of error in output results. Different equipment's have different type of effect on it depending on its type and nature. Its manufacturers predetermine it. As it is variable, we can reconfigure our system according to the necessity very quickly and easily and according to the manufacturers to set the safe zone of an operation level for that. Depending on its application and utility, every machine has a set of parameters which have to be maintained to get the optimum performance. Apart from that, the output will be affected and thus the lifespan will decrease. There can be many variables, but we will work only on a few parameters. At this stage, with our "Smart Monitoring System" we will start working with a few parameters. Initially, our goal is only to find the temperature, humidity, smoke leakage and vibration of a machine or a specific area or a room in real time. And then to show this data into a computer by interfacing through a software build by Python; using humidity sensor (HSM20g), temperature sensor (LM-35), smoke sensor (MQ-5) and a vibration sensor (SW18015) with the help of a micro controller (pic18F2550) [6] . The software have the ability to show weather the room or the surrounding environment of the piece of equipment is on ambient condition or in a threatening situation and then warn the operator.
IV. IMPLEMENTATION
Initially we studied about all the sensors and our microcontroller. Then we planned to study about the coding part to synchronies the microcontroller with the sensors. We found that micro C is the programming language for the microcontrollers, to make it work. Then we started to design our project. Firstly, we worked on the coding for the project and the hardware setup.As our system will sense the temperature, smoke, vibration and humidity, we wrote a code on Micro C to get the feedback from the sensors. We also designed the code in such a way, so that we can get visual outputs on the monitors using USB interfacing. Using "PICkit" burner, which is the tool for burning codes into microcontrollers, we burn our microcontroller PIC18f2550 as we needed with the prepared code for getting values from sensors and USB interfacing codes to connect it with PC [7] .We placed our microcontroller PIC18f2550 on a breadboard. With it we used a 12 MHz crystal oscillator. We had to use it as the microcontroller (PIC18f2550) is real time dependent, so an accurate system clock is essential to keep time with the outside world.
Then we placed the temperature sensor LM-35 and connected it to the microcontroller PIC18f2550 with the help of datasheet. After doing some changes, we found our LM-35 working fine and showing the temperature.
The other sensors, Humidity sensor HSM-20g, Smoke Sensor MQ-5 and vibration switch SW18015 are also placed on the same board according to their respected datasheet, in the same procedure by testing their outputs. We also used a 100K resistor to limit the input voltage. We set the humidity's maximum reaction level to 50 (Fig.3) and the temperature's maximum level to 40 (Fig.4) to get an early result. We have used sw 18015 sensor, which shows high sensitivity, triggers fast in just 0.2 ms. Moreover, we have used smoke MQ-5 sensor to detect gas leakage and set time duration of 2s for triggering the alarm. To get an overview of our work a block diagram and schematic diagram of our work are shown in Fig.5 and Fig.6 respectively.With the help of Matlab, C coding and some basic algorithms; we made interfacing software by which we can show the outputs graphically in a GUI window. When the microcontroller sends the sets of values from the sensors in small packets, the matlab processes it accordingly into a graphical output and shows like a bar in a box either in green or red color.The visual software has the ability to show what is the temperature level, humidity level, vibration presence and smoke/gas presence around the sensors in a small window (Fig. 7) .
The GUI windows have four boxes. Each box individually shows the temperature level, humidity level, vibration presence and smoke/gas presence. When the values are lower than the risk level, then the boxes will have a green bar and no sound. But when the values are in alarming state then the bar will turn into red and thus the alarm will start to buzz. Every time the alarm will continue for 8 seconds. These values can be changed accordingly as these values will be different from one device to another. In the code, by setting the normal value range and maximum safe values for every sensors, the sensitivity of each sensor can be changed, even manipulated. It has a switch by which the software can be turn on or turn off. When it will be turned off from the GUI window, the whole setup will be disabled until next cycle. Depending on the machine, on which this device will be used, it is even possible to use a "kill switch" to turn that off instantly in the time of emergency.
In the beginning we decided to work with PIC16f877A, but we faced many problems interfacing this PIC with modern computers because this PIC can only be connected with computers through serial ports, then we decided to use a serial port to USB converter, but in that case we faced many difficulties such as late connection, discontinuity and etc, then we decided to use PIC18F2550 instead of using PIC16f877A, as a result we got our expecting results and fixed our project to go with PIC18F2550. Again due to multiple codes changing, we accidently broke PIC18F2550 pins once. This led us into time consuming finding of PIC18F2550 again. Another problem we faced was with vibration switch SW18010, there was no chip connected with it like SW18015 has. As a result while working with SW18010 it was burned several times, we were also facing some coding difficulties, finding sample coding for SW18015 was very hard. So we changed SW18010 with SW18015 and moved forward with our project. With HSM20g the values we were facing for temperature were fluctuating very much. The reason was there was a built in temperature sensor which was disturbing the data of LM35, so we needed to disconnected the cable of temperature sensor from HSM20g. We designed a two layer PCB design but for some difficulties we were unable to be present at the PCB printing labs.
V. FUTURE PLAN Symposium 21
st century is the century of modern engineering and technology with anticipation of fully automated gadgets and equipment to make life more easy and secured. Modern researches are on developing automated and S.M.A.R.T. (Self-Monitoring, Analysis and Reporting Technology) machineries so that the risk of accidents reduces in significant amount [8] . Depending on this research, we are highly motivated and have the plan to improve our project into a total automated system so that if anything goes wrong or the machinery faces any kind of unstable working situation or environment, which might decrease the life span of it or damage it in any way, then our system will take necessary steps to prevent it either stopping it or taking further action by alarming the technician team or other way. Currently we are focused to combine all the sensors and have real time effective output. But we are looking forward to develop a system which will include a wireless connection. It will allow the user to monitor the machine from a remote place and give instruction. If any direction is needed to run the machine the direction will be followed by our system. In addition, we will prefer to establish it as a fully automated system. Automated systems have less manual operations, flexibility, reliability and more accurate. Due to this demand every field prefers automated control systems. Especially in the field of electronics automated systems are giving good performance [9] .In the present scenario of war situations, unmanned systems plays very important role to minimize human losses. So our system is very useful to do operations in hazardous situation where human can hardly do anything. We are planning to give total control of a machine to our system which will monitor, detect and resolve problems. Moreover, we will add more sensors to get more detail information about the environment so that the technician group will be well prepared for any hazards threat that is present in the machine room.
VI. CONCLUSION Nowadays many machines have self-monitoring system, but those are present in highly expensive machines [10] . So in order to run a machine smoothly which has no self-monitoring system a more efficient and cheaper solution was required. This project can be much handier to use in any type of environment. In contrast, this project has a very good future prospect as the latest technological monitoring systems and equipment are highly expensive and these cannot be used vastly in our country. But our project can be used as a cheaper replacement of those. So someday we can expect to give support to a huge amount of heavy industry with devices based on our project.
